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UNITED STATES

PaTeENT OFFICE.

GUSTAF ARVID ANDERSON, OF WAYNESBOROUGH, PENNSYLVANIA,
ASSIGNOR TO THE GEISER MANUFACTURING COMPANY, OF SAME

PLACE.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 576,751, dated February 9, 1897,
Application filed April 9, 1896, Serial No. 586,779, (Mo model.)

To all whom it may concer.:

Beitknown that I, GUSTAF ARVID ANDER-
80N, a subject of the King of Sweden and
Norway, residing at Waynesborough, in the
county of Franklin and State of Pennsylva-
nia,have invented certain new and useful Im-
provements in Steam-Engines; and I do here-
by declare the following to be a full, clear,
and exact description of the invention, such
aswill enable others skilled in the art to which
it appertains to make and use the same.

This invention relates to steam - engines;
and it consists in the novel construction and
combination of the parts hereinafter fully de-
seribed and claimed.

In the drawings, Figure 1 is a plan view of
the engine-frame, showing also the means for
reversing the valve. Fig. 2 is a front view
of thesame. Fig. 3isasideviewoftheslidable
eccentric and its driving-disk, drawn to a
larger scale. Fig. 4 is a cross-section taken
on the line « « in Tig. 3. Fig. 5 is a cross-
section through the crank-shaft, taken on the’
line y v in Fig. 1, with the adjustable collar
and washer removed. Tig. 6 is a detail side
view of the links for shifting the eccentric,
Fig. 7is a detail side view of the elliptical
ring. Fig. 8isa side view of the rings which
engage with the elliptical ring. Tig. 9 is a
front view of the rings. Fig. 10isa sectional

front view of the rings, together with the

slidable sleeve actuated by them. Fig. 11is
an end view of the adjustable collar and
slidable sleeve, showing the crank-shaft in
section. _

A is the frame of the engine. Thisengine
isof thekind known as ““portable” engines or

- ““traction-engines,” such engines being usu-
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ally mounted upon a boiler. For the purpose
of supporting the engine the frame A is pro-
vided with lugs or brackets ¢’ on its under
side. Whenmounted on a boiler, flexible ex-
pansion-plates are secured to the boiler and
to these lugs, but the expansion-plates are
not shown in the drawings, as they are of ap-
proved construction and do not form a part
of the present invention.

The frame A is provided with a flange A’
at one end for the attachment of a steam-
cylinder in the usual manner. At its other

end the frame is provided with two bearings
B and B’ for the crank-shaft C to revolve in.
(' is the crank-plate, and ¢ is the crank-pin.
The cross-head guides b are in the hollow por-
tion of the frame in front of the flange A’
and are of approved construction. '
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In order that the frame may be perfectly
rigid and inflexible and at the same time very -

strong and light, a straight bar 2 is provided
and is arranged between the flange A’ and the
bearing B, which is next to the crank-plate.
This bar is inclined with respect to the axis
of the cylinder. A straight bar 3is also pro-
vided and extends between the bearings B
and B’, forming an obtuse angle with the bar
2. A third straight bar 4 is provided and ex-
tends-between the flange A’ and the bearing
B
essential features of the frame, are cast in-
tegral with the other parts of the frame and
form an obtuse-angled triangle, having the
bearings B and B’ at the ends of its base and
the flange A’ at its apex parallel with its base
and projecting in the opposite direction.

The bars 2, 3, and 4 are arranged upon the
horizontal plane passing through the axes of
the cylinder and crank-shaft and are placed
in tension and compression alternately while
the engine is at work, no part of the frame
being subjected to any bending strain, and
no strain being placed on the boiler except
the downward pressure of the weight of the
engine.

_ D is the valve-spindle. The slide-valve
and cylinder are of approved construction
and are not shown in the drawings.

E is the eccentric, and ¢ is the eccentric-
rod. Thevalve-spindleisoperated by the ec-
centrie-rod through the medium of the rock-
shaft F and the arms f and f, secured on it.
The rock-shaft is journaled in bearings F' on
the frame, and the arms f and f’are pivoted,
respectively, to the eccentric-rod and to the
valve-spindle.. The valve-spindle maybe ar-
ranged to be operated direct from the eccen-
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These three bars, which constitute the -
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tric-rod without the intervention of a rock-
shaft, if desired, both forms of connection be-
ing well known and in common use.

E' is a disk secured to the crank-shaftand
provided with a recess ¢ on one side.
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G is a cireular plate fitting in the recess e
and provided with a dovetailed guide g.

G'is a slide formed on or otherwise secured
to the eccentric E and slidable in the guide
g. The plate G is secured to the disk by
screws ¢, and it may be taken out and re-
newed when the guide becomes worn. The
eccentric-strap is journaled on the eccentric
and is connected with the eccentric-rod in
any approved manner.

The eccentric is reversed by moving its
center across the center line of the shaft in
a straight line, as indicated by dotted lines
in Fig. 3.

The eccentric is moved by means of revers-
ing-links.

- IT is a bracket secured to the crank-shaft.

I are reversing spring levers or links, a pair
of links being preferablyused. Each revers-
ing-link is preferably V-shaped and isformed
of resilient material. One free end of each
link is pivoted to a lug 7 on the eccentric by
a pin ¢, and the other free end of each link is
pivoted to the bracket H hy a fulerum-pin 7.
The pin 7' is arranged midway of the two ex-
treme positions occupied by the pin < and to
one side of its path of travel. The other ex-
treme position of the pin / is indicated by a
dotted circle s in Iig. 1.

J is a slidable operating-sleeve which is
splined on the crank-shaft and is provided
with a lug or double eye j on the opposite
side of the shaft from the lug 72 on the eccen-
triec. Thelinks I extend across the shaftand
their apices are pivotally connected to the lug
J by means of a short link J'. The pins per-
taining to the links I preferably consist of
short tubular eylinders of hard metal having
their ends let into pockets & in the links and
clamped in position by bolts &'. The links
I have, preferably, flat portions j/,which bear
upon theshaft, which helpstosteady thelinks.

The slide-valve is reversed by moving the
sleeve J longitudinally of the shaft and there-
by moving the center of the eccentric across
the shaft.

The links I spring to adapt themselves to
the tendency of the pivot-pins to move upon
arcs and to the requirement that the eccen-
tric shall move in a straight line transversely.
Each link I might consist of two links piv-
oted to the short link J’, but there wounld be
a double thickness consisting of two super-
posed eyes to be pivoted to the link J', and it
is therefore preferable to make each link V-
shaped and with one eye at its apex.

Any approved means may be used for slid-
ing the sleeve J upon the shaft, but by pref-
erence certain devices are used which will
now be described.

K is a forked or double lever secured on a
pin k, which is journaled in a bearing %' on
the frame. Anarm L projectsfrom the lower

part of the lever I, forming, together with
the said lever, a beil-crank.

1/ is the reversing-rod, pivoted to the end
The reversing-rod is moved

of the arm L.

back and forth and isretained in any desired
position by any approved mechanism for that
purpose.

M is an elliptical ring provided with two
pivots m at its narrow part,which engage with
the free end portions of the lever K. The
ring M has also two short rectangular bars
m’, projecting crosswise at its wider part.

Two flanged rings 6 are journaled side by
side on the sleeve J at a little distance apart,
and the ring M engages laterally with the ver-
tical flanges of these rings 6 but doés not touch
the peripheries of their horizontal flanges.
The rings 6 are kept in position on the sleeve
on one side by a stationary collar 7, and on
the other side by an adjustable collar 8 and
a washer 9. The collar 8 is preferably a split
collar and is provided with a bolt 10 for
clamping it in position. When the parts be-
come worn away, the collar 8 is slid upon the
sleeve and is reclamped, so as to take upthe
slack.

The rings 6 are provided with notches 11,
into which the ends of the barsm' fit loosely,
so that the rings 6 are prevented from re-
volving. Inthismannerthe wearcomesupon
the surfaces, which ean be set up, when worn,
by means of the adjustable collar 8.

The object in making the ring M elliptical
and not allowing its internal periphery to
touch the rings 6 is to permit it to have a
slight sliding motion transversely between
the rings 6. This sliding motion is caunsed by
the pivots m being moved on an arc having
the pin k& as its center, by the motion of the
lever K.

‘What I claim is—

1. In a steam-engine, a triangular frame
comprising & bar 2 inelined horizontally with
respect to the axis of the eylinder, a bar 3
forming an obtuse angle with the bar 2 and
having bearings for the crank-shaft at ifs
ends, and a bar 4 arranged opposite the said
obtuse angle and provided with a flange for
supporting the cylinder, said flange being ar-
ranged at the apex of the triangle and pro-
jecting substantially parallel with the har 3,
and upon the opposite side of the bar 2 from
the said bar 38, all the said .bars being ar-
ranged in the horizontal planepassing through
the axes of the cylinder and crank-shaft, sub-
stantially as set forth.

2. The combination, with an engine crank-
shaft, and aslidable eccentric revolving there-
with; of a V-shaped spring-lever having its
free ends pivotally connected to the said ec-
centric and crank-shaft upon the same side
of the crank-shaft, and operating mechanism
connected to the apex of the said lever, and
operating to move its apex longitudinally,
thereby sliding the eccentrie transversely of
the crank-shaft, substantially as set forth.

3. The combination, with an engine crank-
shaft, and aslidable eccentric revolving there-
with; of apair of V-shaped spring-levers hav-
ing their free ends pivotally connected to the
said eccentric and erank-shaft upon the same
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side of the crank-shaft, a slidable operating-
sleeve splined to the crank-shaft, and a link
pivoted to the said sleeve and to the apices
of the said levers, substantially as set forth.

4. The combination, with an engine erank-
shaft, and aslidable eccentric revolving there-
with; of apairof V-shapedspring-levershav-
ing their free ends pivotally connected to the
said eccentric and crank-shaft upon the same
side of the crank-shaft, and provided with
flat portions bearing on the crank-shaft; and
operating mechanism connected to the apices
of the said levers on the other side of the
crank-shaft, substantially as set forth.

5. The combination, with an engine crank-
shaft, and aslidable eccentricrevolving there-
with; of apairof V-shaped spring-levers pro-
vided with sockets at their ends, tubular pins
letinto the said sockets, bolts passing through
the said pins and clamping them in the said
sockets, lugs on the crank-shaft and on the
eccentric engaging with the said pins at the
free ends of the levers; and operating mech-
anism connected to the pin at the apices of
the levers, substantially as set forth.

6. The combination, with an engine crank-
shaft, and a sleeve splined thereon and pro-
vided with a stationary collar; of a pivoted
lever provided with a forked end, a ring op-
eratively connected with the said lever and

journaled on the said sleeve, and an adjust-
able collar mounted on the said sleeve and
movable longitudinally thereof, the said ring

being arranged between the two collars, sub-

stantially as set forth. v

7. The combination, with an engine crank-
shaft, and a sleeve splined thereon and pro-
vided with collars; of two rings journaled be-
tween the collars, a transversely-slidable ring
arranged between the two said rings, and a
pivoted lever provided with a forked end piv-
otally connected to the slidable ring, sub-
stantially as set forth.

8. The combination, with an engine crank-
shaft, and a sleeve splined thereon and pro-
vided with collars; of two rings journaled be-
tween the said collars and provided with
notches at their peripheries, a transversely-
slidable ring arranged between the two said
rings and provided with projecting bars en-
gaging with the said notches; and a pivoted
lever provided with a forked end pivotally
connected to the slidable ring, substantially
as set forth. :

In testimony whereof I affix my signature
in presence of two witnesses.

GUSTAF ARVID ANDERSON.

Witnesses:

DANIEL S. BEARD,
E. G. CLYMANS.
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